We encountered a case of wide QRS tachycardia with chronic atrial fibrillation in Wolff-Parkinson-White syndrome. Unique features were late onset of syncope attacks associated with this tachycardia at an advanced age of 72 years old without previous documentation of WolffParkinson-White syndrome on electrocardiogram. He had a high likelihood of sudden cardiac death. Catheter ablation using CARTO TM system easily led to a successful ablation of the accessory pathway. The mechanism of late onset of the wide QRS tachycardia was attributed to possible changes of electrophysiologic properties including the atrio-ventricular node and/or the accessory pathway, and the unique location of the accessory pathway. 
Case Report
A 72-year-old man was admitted for evaluation of frequent syncope or fainting attacks which had suddenly begun 1 month before admission in May 2002. He easily experienced syncope attacks on exercise. Thus, his daily life activities were limited. He was taking antihypertensive drugs (5 mg of enalapril and 25 mg of atenolol), digitalis glycosides (0.125 mg of digoxin) and warfarin potassium as anticoagulant therapy for~10 years because of a history of cerebral infarction associated with hypertension and non-valvular chronic atrial fibrillation (Af). An electrocardiogram (ECG) taken 1 year prior to the admission was Af with narrow QRS complex ( Fig. 1A ) with no evidence of tachycardia and delta waves (mean heart rate; 64 beats per minute, QRS; 82 msec). While the ECG taken 2 months prior to the admission showed Af with intermittent delta waves (mean heart rate; 60 beats per minute) ( Fig. 2A) .
On admission, his blood pressure was 102/64 mmHg and pulse rate was 124 beats per minute and irregular. When his heart rate was over 150 beats per minute on exercise, his systolic blood pressure dropped under 70 mmHg with manifestation of fainting. There were no murmurs on cardiac auscultation. Routine blood test results were almost normal except for a coagulation time. An ECG (Fig. 1B) showed wide QRS complex tachycardia (mean heart rate; 138 beats per minute, QRS; 134 msec) with a slur at the initial portion of the QRS complex. This tachycardia was suppressed by an intravenous administration of procainamide, which is known to depress the conduction of the accessory pathway (1), and resulted in a dramatic decrease of the wide QRS complex (Fig. 2B) . By contrast, the tachycardia was accelerated by an intravenous application of verapamil or digitalis glycosides (Fig. 2C) , which are reported to depress the conduction of the atrio-ventricular (AV) node (2, 3) . With this change of ECG, the patient experienced symptoms of hypotension and notable fainting. These findings suggested that this patient might have Wolff-Parkinson-White (WPW) syndrome. A chest radiograph showed a mild increase of the cardiothoracic ratio (CTR; 54%) and two-dimensional echocardiography revealed no evidence of cardiac abnormalities except for mild dilatation of the left atrium, such as Ebstein's anomaly and mitral leaflet prolapse which are reported to often associate with WPW syndrome (4, 5) . The QRS and delta wave morphologies were positive in V1 and negative in II, III, and aVF (Fig. 1B) , indicating that the accessory pathway was located in the posteroseptal position of the left ventricle (6) . His shortest R-R interval was measured to be 248 msec (Fig. 2D) , which was compatible with the criteria for high risk of the development of ventricular fibrillation and sudden death in patients with WPW syndrome (7). Since oral administration of class IA, IC, or III agents failed to terminate this wide QRS tachycardia, the electrophysiological studies were performed prior to the proposed catheter ablation, after receiving informed consent. The electrical defibrillation was not considered because of the presence of thrombi in the left atrial appendage confirmed by transesophageal echocardiography.
The 4-French deflectable catheters were inserted into the right ventricle, His-bundle, and coronary sinus. The endocardial electrogram demonstrated irregular activities with altered amplitude, findings compatible with Af (Fig.  2E) . The analysis of electroanatomical cardiac mapping using CARTO TM system (8) (Biosense Webster Ltd., TriantHaCarmel, Israel) was performed to determine the earliest site of the rapid ventricular response (V wave) over the accessory pathway. The locatable mapping catheter was introduced under fluoroscopic guidance and was positioned inside the heart chambers to be mapped. Both activation and propagation maps produced by CARTO TM system revealed that the earliest site of the V wave was at the posterior septum in the left ventricle ( Fig. 3A and B) . The ablation catheter was introduced under the guidance of this map to the target site which showed a QS-pattern when examined by the endocardial electrogram recorded by the tip of the ablation catheter. Immediately after delivering the radio-frequency energy to this site, the wide QRS tachycardia with the delta wave was readily terminated (Fig. 2F) . After the ablation, the electrophysiological studies showed normal HV conduction time (35 msec). On the other hand, the effective refractory period (ERP) of AV node could not be determined because of the sustained presence of Af. The wide QRS tachycardia was unable to be induced even by an intravenous administration of isoproterenol (0.2 g per minute) (Fig. 1C) .
He never complained of syncope or fainting after the catheter ablation, and has remained well without any symptoms, when last seen in April 2004.
Discussion
WPW syndrome is characterized by the presence of preexcitation on the ECG and the occurrence of paroxysmal tachycardia. Although the accessory pathway is congenital, its manifestations can be occasionally detected in adolescence and adulthood (9, 10). We experienced a case of wide QRS tachycardia with chronic Af in a patient with WPW syndrome. Chronic Af is rare in WPW syndrome (11) , whereas the propensity for Af is well shown to be higher in older patients (10) . A unique and rare feature of this case was the recent onset of syncope attacks associated with this tachycardia, evolving at a fairly advanced age of 72 years old, without previous documentation of WPW syndrome in ECG. The prevalence of tachyarrhythmias has been reported to decrease with age in WPW syndrome (9, 12, 13) . Although its mechanism is uncertain, some degenerative changes of the accessory pathways developing with age and ensuring prolongation of the ERP have been proposed (10, 14, 15) . The manifestation of tachyarrhythmia during Af in WPW syndrome should be a wide QRS tachycardia, when the impulses from the atria that propagate across the accessory pathway capture most of the ventricle. This might have actually occurred in this patient in which either orthodromic or antidromic AV reciprocating tachycardia seems difficult to maintaine due to rapid atrial rates during Af.
The present patient had a sudden onset of symptomatic WPW syndrome with wide QRS tachycardia that occurred 1 month prior to admission. The presumed mechanism of late onset of WPW syndrome is the decrease in the capability of AV node conduction which may progress with age, resulting in total activation of the ventricle through the anterograde conduction over the accessory pathway. A previous study has shown that the capability of AV node conduction is decreased in older patients with WPW syndrome (10) . In keeping with the observation, the mean heart rate of the present patient decreased gradually from 74 to 64 beats per minute although he was kept under practically the same medication for about the previous 5 years, and he had 60 beats per minute after the ablation. These findings suggest that impulse conduction through the AV node gradually deteriorated with age and that chronic oral administration of beta-adrenergic receptor antagonist and digitalis glycosides might have further impaired the AV node conduction, relatively enhanced the impulse propagation via the accessory pathway and increased ventricular response.
Another contributing factor may be the site of the accessory pathway. Provided that the site was relatively far from the sinus node, for example, a left lateral accessory pathway, most of the ventricle could be activated by the impulse conducted through the AV node even though the its conduction was somewhat impaired. In the present case, images by CARTO TM system demonstrated the accessory pathway located at the posterior septum in the left ventricle ( Fig. 3A and B) which was relatively close to the sinus node. Thus, the ventricle may be activated mostly by conduction through the accessory pathway, as was the case in this patient.
For most patients with recurrent tachycardia in WPW syndrome, the prognosis is reported to be fairly good, albeit sudden cardiac death occurs with an estimated rate of about 0.1 % (16, 17) . In the present case, the shortest R-R interval was 248 msec (Fig. 2D ) and the preexitation was accelerated during exercise; these findings are in agreement with the criteria for high risk of the development of ventricular fibrillation and sudden death in patients with WPW syndrome (7, 18, 19) . Moreover, this wide QRS tachycardia was refractory to antiarrhythmic drugs. In such a patient, we successfully ablated the accessory pathway using CARTO TM system and terminated the occurrence of ventricular tachycardia and associated syncope. These findings may add some merit for using this system in patients of WPW syndrome with chronic Af and recurrent ventricular tachycardias produced by a frequent antegrade propagation of atrial impulses through the accessory pathway.
In summary, we encountered a unique case of late onset of WPW syndrome at an advanced age without previous documentation of tachyarrhythmias and delta waves. The mechanism of late onset of the wide QRS tachycardia has not been completely elucidated; the changes in electrophysiologic variables including the abilities of the conduction of AV node and/or the accessory pathway which are affected by antiarrhythmic agents, aging, or other factors, and the location of the accessory pathway may be important.
